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(54) Power coating of wood-based products 

(57) Medium density fibreboard (MDF) is powder 
coated by a method which comprises heating the board 
to an elevated temperature sufficient to increase the 
electricaJ conductivity at the surface of the board, pass- 
ing me. board through a powder coating zone in which 
a cloud of coating powder is sprayed onto the surface 
of the heated board so that a coating of powder is formed 
on the board by electrostatic attraction, and heating the 
coated product to a curing temperature, higherthan said 



elevated temperature, to cause the coating to harden 
and bond with the surface of the board on cooling of the 
board to room temperature. The initial heating of the 
board is preferably euch that the temperature of the 
board is within a range of 40°C to 100°C during coating 
of the product, and the curing temperature to which the 
coated board is heated is preferably no greater than 
140 Q C. Such a method is capable of applying a good 
quality homogenous powder coating to MDF in an eco- 
nomical manner and without degrading the board. 
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Description 



[0001] This Invention relates to a method of powder 
coaling a wood-baaed product and Is concerned imor©,,. 
particularly, but not exclusively, with powder coating of 
a board, such as madiurn^anaity flbrecoard (WPF} : : 
[0002] Powder coating of metal products, ^utih as 
steal products, is conventionally effected by an' electro- 
static coating process in which a charged powder is 
caused to adhere to an earthed product by electrostatic 
attraction* and the coated product is subsequently 
stoved to ca.ua*. ihe powder p form a hard co^whieh 
is bonded to the surface of the p^^Suj^^G^.. 
is widely used to provide hard coatings ot^^ent tax- . 
tures on the surfaces of rnetai products; 
[0003} Hcwew.thjs.ccaUng 9*0G^«tf^jgfc^ 
conductivity. of the metal, and is not capable of P^MjnflT : : 
a satisfactory powder coating on a produc^njade irf.a . 
material of low conductivity, such , as avwoodi.asod, 
board. Because of the low conductivity plthe boa.rd the 
powder wftl tend not to adhere propsrfy to the surface, 
and tuftfuprnore the application of excessive heat In the . 
subsequent stoving process is undesirable due to the 
heat senskrvity of the board ~ v 
[0004] Marfous proposals have been put forward to 
enatt^fowder coating of a materia] of tow'cenduetlvfty. 
For exain^e, GB 995257 discloses a process for pow- 
der coei>g 'a wood board in which' the -surface Is aob^ 
jectamoaftetreajment jn^icfraccfiductive^B'ep- 
plied to the surface prior to powder opposition. However 
such a prelreaxment increases the complexity kndccat 
of the coating process, .as" weii ae leading tS 'pdssttle. 
problems withr the homogeneity of the ccetlh^; Further- 
. mere proposals have been madefbTprehfl^girie sur* 
face of a wood board prior to painting or powb^ieoatihg 
the surface. JP Q102521 54A and JP 6ld^l85A»h 
etasepreheating a resin-covered wood board prior to 
paintfrg or spraying it with a mixed resin powder and 
heat-pressing the powder against the board. Further- 
more JP 5101 01G43A discloses a method of prahaaiing 
a substrate to a temperature above the melting initiation 
temperature but below the decomposition temperature 
of the powder/paint, prior to coating of the substrate. 
Whan to preheated surface of the substrate has been 
coaled wfth the paint, the paint is caused to meit or cure 
by the heat to provide the required bonding to the sur- 
face; However such a method may not produce a suffi- 
ciently even coaxing on the surface- of the substrate far 
certain applications. 

[0006] It is an object of the invention to provide a 
method which is capable of satisfactorily powder coating 
..awoocVbased product 

[0008] According tothepresent invention thereis pro- 
vided a method of powder coating a wood-based prod* 
uct comprising preheating the product to* an elevated 
temperature sufficient to increase the doctrieai conduct . 
' tMty at the surface of the product spraying, a Cloud. of 
coating powder onto the surface of the heated product 



so that a coating of powder Is formed on the product by 
electrostatic artHtoftah; ahdheatirig the coated product 
to a curing temperature, higher than said elevated tern- 
*• ■ >'\ pemtare, ld\oau^ih&$C^lh$tO harden and bend with ' 
s the surface of the product on ceding of the product to 
. roorn temperature. 
[0007] Such a method is capable of applying a good 
quality homogenous power coating to MDF, HOP and 
othertypea of board, as we^ other wocd-based prod- 
to ucts, In an economical manner and without degrading 
the product Whether or notthe product io initially paint- 
ed or unpalnted, It is Impongnt that the heat applied to 
... the'prc^ 

' is "subjected toewee§we. temp ereturss which might re- 
r5 : suit in the product ^ spliftln^or in bubblee' appearing on 
. ; :>the.suriface. Furthermore the coating is applied without 
. .. . requiring any further pretrestment cf the product sur- 
facer other than any necessary surface smoothing or 
' ^abrasion such as v sanding r ^.withcut.th$ application 
20 .of pressure. 

[0008]; In t^.whic^.hav^. been conducted using 
. such a memodVhard, BYgtVjy gpjilied coatings have been 
produced on medium densft^ 
art rriltikl fj're-heatlh| step itf Miich the board is heated 
ss to a temperature : wrterV : en^Ba : ths board to be coated 
at a temperature of about 5S ft C, and utilising a sucse- 

• -quern curing" step after ■pdwdercpatircg of the board In 

* ' : wliich the boardciiBwated'^o-a.curing temperature of 
- ^about 140*C; rt^^WeVed-'that'the initial pre-heaiing 

30- '"step may cause n^TOreid^drawn to the surface or 

• 'thi board which may Inwrri'ifeaull In an- increase in the 
. ' conductivity^ 

•' adherence of W0i£*&fyoMi*T.p&a\c\Qs to the surface 
°»ha board. ■ •s-v-^./ks ... " 

& i^tWOfl] TH*1nventlOT;ateto£^^ cor- 

> • "ducth/e Jig for holding a wood-based product during con- 
veying of the product through a $&wder coating zone in 
which a coating of powder ia tormed on the product by 
electrostatic attraction, the jig comprising an electrically 

& conductive- suspension partadapted to be suspended 
from ia conveying line and to establish an aiectricsi con- 
nection to the conveying line, tha suspension part hav- 
ing an end portion adapted to be introduced into a re- 
cess in the productto establieh-.mechanical and elactri- 

4* cal connection with (he product, end. a heat resistant, 
electrical^ insulating'fefaeve prcvteled.on said, end por- 

• tfon to enable powder coverage of the product in the vk 

cinftycrfaaidehd.p9#0h^ 
cormectlbh betweervsaW arid-portion and the product. 
so [0010]. in order that the Mention may be mors fully 
understood, amethc4<tf powder coating MDF in accord- 
ance With the Invonticrn wiifnow be described by way 
of.ejcample. with. .reference to .the accompanying draw- 
ings, In which: 

$& 

. Rgure 1 la a btecK diagram illustrating the plant 

;. used in the method;. .' 
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Figure 2 is a diagram showing tho powder coating 
step of the method; 

Figure 3 is a schematic cross-section through a 
MDF board during the powder coating process; and 

Figure 4 is a diagram showing a detail o1 tho plant. 

[0011) The following description of a method in ac- 
cordance with the invention will be given with reference 
to the coating of MDF boards, although it will bo under- 
stood that similar processes are applicable to coating of 
othenypes of board, such as HDFchipboard, hardboard 
or blockboard and various timber boards, as well as to 
other wood-based products of various shapes. Gener- 
ally the method is applicable to the powder coating of 
any type of wood-based product including products 
made from timber and from man-made wood-based ma- 
terials and including paper-based and card-based prod- 
ucts. 

[0012] Furthermore the method may be used to coat 
the board or other product with various types of powder 
coating so as to provide coatings of different colours and 
textures. However it is preferred that the powder with 
which the board is coated is one which cures at a rela- 
tively low temperature no greater than 1 S0°C. and pref- 
erably no greater than 140°C. Such a powder exhibiting 
low temperature curing has particular advantages in 
coating of the board as will be understood from the de- 
scription given below. The powder may be an epoxy pol- 
yester powder or a pure epoxy powder or a pure poly- 
ester powder. 

[001 3] The following description of the method will be 
given with reference to Figure 1 showing a suitable plant 
for carrying out the method consisting of a number of 
operating stations distributed along a conveying line 2. 
In an initial preparation step each MDF board is shaped 
and abraded so as to provide a smooth surface to the 
board and so as to ensure that any edges are rounded 
off so as to havo a radius of curvature of not (ess than 
3mm. The prepared boards are then loaded on to the 
conveying line 2 by being suspended from the moving 
line in a loading area 3. The boards are then conveyed 
into a preheat oven 4 in which the surface of each board 
is heated to an elevated temperature of 40*C to 100°C. 
preferably about 75°C so as to increase the electrical 
conductivity at the surface of the board. It is believed 
that the resultant increase in the. surface conductivity is 
caused by moisture being drawn from within the board - 
to the surface." - . % ' 

[0014] The preheat oven, 4 may comprise a conven- 
tional convection oven- utilising recirculating gas or air 
and running at a temperature of about 1 60 tt C. Addition- 
ally or alternatively it may comprise an infrared catalytic 
oven in which flash heating of the board is effected on 
passing of the board between two catalytic panels in tho 
oven. Such flash heating does not heat the board right' 
through so that heat loss from the board surface occurs 



more quickly than in a conventional oven. The use of an 
infrared oven is advantageous as it allows the heating 
to be effected more quickly and in a more directed man- 
ner than in a convection oven. There is also probably 
s (ess chance of the board drying out in use of such an 
infrared oven. The infrared oven may be run at a tem- 
perature of about 450°C in which case the board need 
remain in the oven for only about two minutes (or less if 
used in association with a conventional preheat oven). 

10 [0016] Each board is then passed directly from the 
preheat oven 4 to a powder coating booth 5 in which tho 
board is treated whilst at a temperature of about 55°C. 
it should be appreciated that the board Is previously 
heated in the preheat oven to a temperature appreciably 

is greater than 55°C, for example about 75'C, to allow for 
the limited cooling that occurs in the one to two minutes 
or less between heating and subsequent coating, and it 
is believed that such limited cooling may assist forma- 
tion of moisture at the surface of the board. 

20 [ooi 6} As shown diagrammatically in Figure 2, the 
board 6 suspended from the conveying line 2 by con- 
ductive straps 7 is passed between two or more powder 
guns 8, onfy one of which is shown in the figure in order 
to render it easier to read. Each powder gun 8 is con- 

& nected to a powder source 9 by a pipe 1 0 and to a high 
voltage generator 11 by an electrical lead 12. The con- 
veying line 2 is connected to earth by an electrical lead 
14 so as to establish an earth connection to the board 
6 by way of the straps 7. The function of the generator 

30 11 is to apply a negative voltage, typically of 40 to 100 
kV t to a charging point within the gun 8 so that the pow- 
der cloud 15 sprayed from the gun 9 consists of nega- 
tively charged powder panicles which are caused to ad- 
here to the surface of the board 6 by electrostatic attrac- 
ts tion. The ejection of the powder from the gun 8 may be 
assisted by air pressure, and the electrostatic charging 
of the powder may be either by corona charging, using 
a corona point positioned either internally of the gun or 
externally at the outlet of the gun v or by tribo charging, 

40 or even by combination of such charging methods. The 
coating process may alternatively be effected using pos- 
itively charged powder particles and a negative earth. 
[0017] The mechanism by which the powder particles 
are caused to adhere to the surface of the board 6 will 

*s now be described in more detail with- reference to the 
diagrammatic cross-6ection of Figure 3. This mecha- 
nism relies on the preheating of tho board 6 within the 
preheat oven 4 which** is believed to result in moisture 
: being drawn to the vicinity of the- outer surface- of the 

5o board 6, as shown diagrammatically by the arrows 1 6, 
thus increasing the electrical conductivity of the material 
in the vicinity of the surface of the board 6. This increase 
in conductivity therefore improves- the ability of the 
board's surfaces to conduct charge which is essential 

ss to enable the attraction of the charged powder particles 
to the earthed surfaces of the board 6. As a result an 
even layer 17 of powder particles is caused to adhere 
to the outer surfaces of the board 6. The conductivity in. 
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the vicinity ot ihe board surface-will also tend tobe in- 
creased up tS>a wrtam iofinparatiiro limit; by the in- 
crease in ttm^tura'<aus^l3y.tho heating: ^ • • 
moifl] ThefSSd'* ineh t^portetrdlohg th* con- 
veying line 2 ttocwvemton^ 
rechcuiodnggS mS &> ttw&bSWg** to 
breaktterelaS^^ 

ing 17 on tri&tiilfy Hi bbftcfbr bg^U»ib^ 
oft the boarttfciew^i* ^TidaiW «*^'**» 



coverage is obtained erthtf-sMei Thia probiom may ba 
feducad by the application of several coats o? powder 
■ tatheboard surface over a period of time, but the. prob- 

-m itfltio noi^«fl5taatfdw^-.pp^ e c.f oalin 9 i6 st,n 

pttaa} In ordertoeubetantlally eliminate this problem, 

• Muweesearyte^ as 
«how in Figure 4 in which the conductive strap 7 mccr- 

• pastas a metatjlgafee^hcwEin.^de.vtew in the oof- 



1 iil^lSd^K'wKSwto---- • - «*9 *» 2 v^m^sM^ife^^.to the convey- 
1 ewnute.t^th»^*cefw^»w»^^ . fc ^^ <nf -^-,i^*^yi««Alo.th*fiflu« 



Clonal oven. lifts enables ihetinwtw'whteh «i»taoacd 
remains in fte! conventional ovefrttfbe decHMeel to-. 
about 7 .minutes. It wouldalso be possiblefor- curing of • t 
the powder «>«lngto be eifc'ctadsolely Sv^alrtg'Mritfo*" 
inacaialytic'iwen. " * 
[0019] The ; pasder with which thefcoaid'6 le-soated 
Is suchtha^iowier cbailngcan h*cWe*arr«atively 
lowtwnpert^eVthatistesS than lOTC, ahoprtierably 
less than l«irc, : tnfe has-the aeVaritagethat'ft la-not 



so 



be^FE for exmmi^^f^^. .">•** fi9ure 
shows the m&titomimfrlto** ,n pan f 
iglanthe weldWrM^^fc^ • a ?-** ich ? roiects 
fforcthe e«Krf ««Jto|l&4pl>1&l*fe d so as to 
i esfabfisnsamachanlca^d electrical connection when 

itntttdueed lnn.rtflM{fe^^%.^ 6. Because 

.!' powder pMtt^lWmfcMM 33 !ne 
t the advantage ^ , — • ...haie*1 is notip,*.^^ 

2C23^S 53S the atoving^enZO*- 10033] In tdafc-sflj^ 

linking and&^dttno^ * RgjgWggWJJ . hfeh 

«S ^Sft e&h board Is ^«!i»H*^^W '0 • mass 

tfiecven tftoacoblihgareatt vvf the invention 

cWbycfr^riofairbyaf*^^^ , bflow 

boaids'ma^il^toeooln&ura^ ^tHfcfcrtwr ■M'WMfMHg^^T^ L m . 

^SS^SSSSc Aner eucn oc^i^the toar^:.,, ^ car • 4M««Mmgg J * nd - to C9! " 
are renweBfrbm the con^g ; »r«'2^^ende6X »<Ma«M ^s«»fWM^.W»W. ■ ■• • 

- 4' (f.'t i-si^Rjo-: siri ix'^ii .v - •■ 

■:' ;\-!l}*r.r- ' -Vt. - -i ~. C*tfJii • . 

tabltottes.^^conneetion »** o^- 57 **^^'-''::*^^^^ acoating 
mecond^^Tbeirgrnao^ 
tract charg^c^erpartk^to*^^ 

coating prawiii andthuahse ^t«(hda^^ !f^SS^S^9S0O0.CVB63 
hato:31 ami*»Tmm&^^ UK. The pow- 

: BS<hasu8pen^?oir*a8sho^ • 
31 te'in.awfonw.<jf.anannu1af'af^ttt^^ 

surrouodiogihe recaea-SG \^fc3»% 4msmmMWi&*t^«M^- 
powder duefe the p«»ne*e«ltf c(w*^ 
in tact 9i& jatractioiTfll thfrpow^1»^<^^,9^-' 4 '' >i ' ! ^~ *™i 



aro remwvBo -ifwn wrewnvsjuia ,„.w — — — — , — — 

ei«a^^te tor furth^coofirigf^ 
natn^su^'piedtoapackao^^ v 
pxttlj As stTowi in ngifro 2 eadffae^e^» pet^ft : 
edfrcmthecwfeytng m2^A\^^^tix^> 
.strap 7 wh£h not only suflfiorts ^bM^e»a^^ 
tables ^ffli^connectton tD4h^bo*rtf95l^ 



o^citoetrypTiesb 
age on the whole of thie eBet 
the strap 7, ttet^iathe sid* 
whereas the- other side ot the 



wreiw « whi i9i v> Ms- "^ ^y^ • 

affected by the presence of lhee1)^7iandiwi?*«^^ 



'gbni'with a charging 
cfifetton air settings of 
^^^^ipiWder settings of the 
^fflWB^^^g^i being. 
^M^i^/eo? the con- 
Se^BW^utd. After 

}ig^e.3.i^or)ds and then 
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through a conventional curingoven at 1 45*C for a period 
ol 7 minutes 14 seconds. The resulting powder cover- 
age of the shelf was very poor (thin) and great difficulty 
was experienced in applying the powder. 

Example 2 

[0026] A simitar MDF monitor shelf was powder coat- 
ed using an identical method to Example 1 but with the 
addition of an initial preheating step in which, prior to 
powder ^coating, tha monitor shelf was conveyed 
through a conventional preheat oven running at a tem- 
perature of 160°C within which the board remained for 
a period of 3 minutes 11 seconds and then through a 
catalytic preheat oven running at a temperature of 
450°C within which the board remained for a period of 
31 seconds. In this case excellent coverage of the mon- 
itor sheif was obtained, and the powder was applied 
easily during the powder coating process. The use of a 
jig 32 with a PTFE sleeve 26 as shown in Figure 4 for 
suspending the monitor shelf Irom the conveying line al- 
so ensured that no halo was visible on the coated prod* 
uct 

Example 3 

[0027] A similar MDF monitor shelf was subjected to 
powder coating using an identical powder coating meth- 
od to that of Example 2 except that the shelf was initially 
completely dried out by placing it in a conventional cur- 
ing oven for 3 hours at a temperature of 1 90'C. The sub- 
sequent processing steps resulted in virtually no cover- 
age ot the board by the powder coating due to the fact 
that substantially all the moisture had been extracted 
from the board. The powder particles were observed to 
simply bounce of the shelf during the coating process. 
However very slight coverage of the board took place 
ort the opposite side of the board to the jigging point due 
to the presence of the conductive jig 32. 
[0028] Fu rther trials hava indicated the importance of 
the preheat treatment to enable satisfactory powder 
coverage of a MDF substrate to be obtained. In the 
event that too little preheating was applied, the powder 
was difficult to apply to the substrate, and the finish was 
patchy and rough-looking with a particularly poor edge 
finish. This suggested that the surface of the substrate 
was insufficiently conductive for proper adhesion of the 
powder particles. In one trial tha substrate was initially 
completely dried out by gradual heating over a pro- 
longed period, and was then subjected to powder coat- 
ing without preheating. As expected, it was found im- 
possible to coat tha substrate with powder. An attempt 
was made to add moisture to the substrate by applying 
a fine mist of water, but it was stilt found that powder 
coating of the substrate was impossible. These results 
suggest that, to enable satisfactory powder coating to 
be effected, it is necessary for moisture to bo present 
within the substrata and for the correct amount ot pre- 
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heating to be applied to draw the moisture to the surface. 
Clearly the amount of preheat required will depend on 
matters such as the precise constituency and size ol the 
substrate, as well as on the ambient temperature of the 
5 substrate. 

[0029] The method of the invention may also be ap- 
plied to coating of a previously painted surface in which 
case the powder coating is effected at a similar voltage 
. to the methods described above for coating of an un- 
to painted surface, and static burn can ba substantially 
eliminated. Generally it is difficult to obtain good cover- 
age of sharp edges of the substrate, although such cov- 
erage can be obtained by careful heat control during ap- 
plication of the process of the invention. However Ihe 

is coated edge may still be prone to chipping, and it is 
therefore pref e rabte to provide profiled edges of at least 
3mm radius where possible. 
[0030] It will be understood that the methods de- 
scribed above with reference to the drawings are given 

zo here only by way of example, and that variations of these 
methods are possible within the scope of the invention' 
to suit particular applications or processing require- 
ments. In particular the temperature to which the boards 
are preheated may be varied such that each board is 

SS coated with powder within a temperature range of about 
AO°C to 100°C. preferably within a range of 50*C to 
70° C. Furthermore the temperature to which the boards 
are heated within the stoving oven may be varied within 
a range of 100 9 C to 160°C, depending on the curing 

w temperature of the particular powder used. It is also pos- 
sible for the initial preheating or subsequent stoving of 
the boards to be effected in the same area as ihat in 
which the powder is applied to the boards, provided that 
the heat applied is controlled between each successive 

35 step of the process. Whilst it i6 preferred that the powder 
coating is supplied by two or more guns which are au- 
tomatically moved over the surfaces of the board as the 
board passes through the powder coating booth, it is al- 
so possible far the powder coating to be applied by one 

40 or mora manually operated guns. Furthermore a manu- 
ally operated gun may be used at the outlet of the booth 
to remedy any defects in ihe coating applied by auto- 
maricalty controlled guns. 

45 

Claims 

1 . A method of powder coating a wood-based product 
. comprising preheating the product to an elevated 

so temperature sufficient to Increase the electrical con- 
ductivity at the surface or tha product, spraying a 
cloud of coating powder onto the surface of the 
healed product so that a coating of powder is 
formed on the product by electrostatic attraction, 

SS and heating the coated product to a curing temper- 
ature, higher than said elevated temperature, to 
cause the coating to harden and bond with the sur- 
face of the product on cooling of the product to room 
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temperature. 

2. A method according to claim 1 , wherein said elevat- 
ed temperature to which the prdduct Is heated prior 
to application of the powder coating is such that the 
temperature of the product is within a range of 40°C 
to 10CTC during coating of the product 

3. A method according to claim 2, wherein the product 
is allowed to cool ©lightly from said elevated tem- 
perature, tor example to a temperature of about 
5S*C, prior to application of the powder coating. 

4. A method according to claim 1 , 2 or 3. wherein said 
curing temperature to which the coated product is 
heated id no greater than 1 60*0. 

5. A method according to claim 4, wherein said curing 
temperature to which the coated product is heated 

is no greater than 140 9 C. 2& 

6. A method according to any preceding claim, where- 
in the'coated product is maintained at said curing 
temperature for no more than 20 minutes. 

7. A r*ethod according to any preceding claim, where- 
in the coated product is maintained at a curing tem- 
perature of about 140 9 C for about 15 minutes. 

8. a method according to claim 7, wherein the coating so 
of powder is applied by an electrostatic gun aided 

by air pressure. 

9. A methodaccording to any preceding claim, where- 
in the coated product is force cooled by circulating & 
air. 

10. A method according to any preceding claim, where- 
in the product is subjected to an abrading pretreat- 
ment in order to produce a flat surface. 40 

11. A method of powder coating a product, substantially 
as hereinbefore described with reference to the ac- 
companying drawings. 

12- A powder coated wood-based product coated by a 
method according to any preceding claim. 

13. An electrically conductive jig for holding a wood- 
based product during conveying of the product 
through a powder coating zone in which a coating 
of powder is formed on the product by electrostatic 
attraction, the jig comprising an electrically conduc- 
tive suspension part adapted to be suspended from 
a conveying line and to establish an electrical con- 
nection to the conveying line, the suspension part 
having an end portion adapted to be introduced Into 
a recess in the product to estabGsh mechanical and 
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electrical connection with the product, and a heat 
resistant, electrically insulating sleeve provided on 
said end portion to enable powder coverage of the 
product in the vicinity of said end portion without ce- 
stroying the electrical connection between said end 
portion and the product. 
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